In this paper, certain generalized fractional derivative formulae are introduced involving the k-Mittag-Leffler function. Then their image formulae (using Beta transform, Laplace transform and Whittaker transform) are also established. The results obtained here are quite general in nature. The special cases of our findings are also discussed.
Introduction
Diaz and Pariguan [1] introduced the k-Pochhammer symbol and k-gamma function defined as follows:
ϑ(ϑ + k)...(ϑ + (n − 1)k) (n ∈ N; ϑ ∈ C), (1.1) and the relation with the classical Euler's gamma function as:
in particular,
Further, let ϑ ∈ C, k, s ∈ R and ϑ ∈ C, then the following identity holds For more details of k-Pochhammer symbol, k-special function and fractional Fourier transform one can refer to the papers by Romero et. al. [6, 7] .
Let k ∈ R, ξ, ζ, ϑ ∈ C; (ξ) > 0, (ζ) > 0, (ϑ) > 0 and q ∈ R + , then the generalized k-Mittag-Leffler function, denoted by E ϑ,q k,ξ,ζ (z), is defined as where (ϑ) nq,k denotes the k-Pochhammer symbol given by equation (1.6) and Γ k (ϑ) is the k-gamma function given by the equation (1.4) as (also see [9] ). 
Particular cases of E
For q = 1 and k = 1, equation (1.7) gives Mittag-Leffler function, defined as
(1.10)
For q = 1, k = 1 and ϑ = 1, equation (1.7) gives Mittag-Leffler function (Wiman [11] ), defined as
For q = 1, k = 1, ϑ = 1 and ζ = 1, equation (1.7) gives Mittag-Leffler function is defined as
where the coefficients ξ 1 , ..., ξ p , ζ 1 , ..., ζ q ∈ R + such that
(1.14)
Fractional integration
In this section, we will establish some fractional integral formulas for the generalized kMittag-Leffler function. To do this, we need to recall the following pair of fractional integral operators.
The Riemann-Liouville fractional integrals I ξ a+ f and I ξ b− f of order ξ ∈ C, (ξ) > 0, are defined by [2, 3, 4, 5, 8] ,
respectively. Here τ (.) is the Gamma function. These integrals are called the left-sided and right-sided fractional integrals, respectively. When ξ = n ∈ N, the integrals (2.1) and (2.2) coincide with the n-fold integrals [2] .
be a finite interval on the real axis R. The generalized fractional integral η I σ a+ f of order σ ∈ C for x > a and (σ) > 0 is defined as
3)
If we choose a = b = 0 the above Lemma 1 reduces to
where n = [ (σ)] + 1.
If we choose a = b = 0 the above Lemma 3 reduces to
The main results are given in the following theorem.
Proof. For convenience, we denote the left-hand side of the result (2.12) by D. Using (1.7), and then changing the order of integration and summation, then
applying the result (2.10), the above equation (2.13) reduced to
(2.14)
Put t η = x η z in equation (2.14) and by proper substitution we have
after simplification, the above equation (2.16) reduces to
By using equation (2.17) and simplification, we have
Proof. For convenience, we denote the left-hand side of the result (2.19) by D. Using (1.7), and then changing the order of integration and summation, then 
) and by proper substitution we have
(2.22)
after simplification, the above equation (2.23) reduces to
By using equation (2.24) and simplification, we have
Numerical results and graphical interpretation
In this section we plot the graphs and obtained the numerical value of our findings in equation (2.12) and (2.19). For this purpose, we select the values of the parameters involving in these results as µ = 0.5; ν = 0.8; η = 0.3; ξ = 0.5; ζ = 0.2; ϑ = 0.5; q = 0.4; k = 0.5 and σ = 0.1 : 0.1 : 0.4 for Figure ? ?. In Figure 2 the values of the figure are taken as η = 1 : 2 : 7; σ = 0.02 
(2.26)
Proof. For convenience, we denote the left-hand side of the result (2.26) by B. Using the definition of Beta transform, the LHS of (2.26) becomes:
further using (1.7) and then changing the order of integration and summation,which is valid under the conditions of Theorem 1, then 
applying the definition of Beta transform, Eq.(2.29) reduced to 
(2.32)
Proof. For convenience, we denote the left-hand side of the result (2.32) by B. Using the definition of Beta transform, the LHS of (2.32) becomes:
further using (1.7) and then changing the order of integration and summation,which is valid under the conditions of Theorem 2, then 
(2.36) Theorem 5.
(2.38)
Proof. For convenience, we denote the left-hand side of the result (2.38) by L . Using the definition of Laplace transform, the LHS of (2.38) becomes:
further using (1.7) and then changing the order of integration and summation,which is valid under the conditions of Theorem 1, then applying the result (2.10), after simplification Eq.(2.39) reduced to
Eq.(2.40) reduced to 
